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1.0 GENERAL INFORMATION

1.1 PURPOSE, SCOPE, AND BACKGROUND

The purpose of this plan is to provide as much preplanning as practical for pumping
waste out of the annulus or secondary containment of Double-Shell Tanks (DST). If the
primary tank leaks, waste would accumulate in the secondary tank. For the purposes of
this report, the terms "secondary tank" and "annulus" are used interchangeably. The
preplanning will expedite emergency pumping and provide the basis for demonstrating
that the leaked waste will be "removed from the secondary containment system within
24 hours, or in as timely a manner as is possible" as required by the Washington
Administrative Code (WAC)173-303-640 (4) (iv) "Tank Systems."

There are 177 underground waste storage tanks in the Hanford Site 200 East and
200 West Areas. There are 149 single-shell tanks (SSTs), and 28 DSTs. The scope of
this plan includes all 28 of the Hanford Site.DSTs in AN, AP, AW, AY, AZ and SY Tank
Farms. The scope also includes the transfer lines, pump pits, valve pits, jumpers, transfer
pumps, sump pumps, and procedures necessary to accomplish the emergency pumping.

1.2 DISCUSSION OF SPARE TANK SPACE

In the previous versions of this document two DSTs were identified as spares, one for
typical DST Waste and one for Aging Waste. The identified spare tanks were
241-AP-108 and 241-AY-101, respectively, which roughly provided two-million gallons
of tank space. The Aging Waste has historically been segregated in the AY and AZ Tank
Farms because of the high heat content of the solids and liquid. The DSTs in the AY and
AZ Tank Farms are designed to handle the higher heat content waste. The current heat
content of the liquid in the Aging Waste Tanks has significantly decreased due to the

decay of the short-lived radionuclides. The heat content is low enough that the liquid can

be transferred to a standard DST for storage (TWINS 2003). This reduces the need for
emergency storage space in the DSTs to one-million gallons.

The previously identified spare tanks, 241-AP-108 and 241-AY-101, were meant to be
the likely designated receiving tanks, illustrating the methodology for responding to an

emergency transfer from an annulus. Tank 241-AP-108 is the sampling/storage tank for

the 242-A Evaporator. Tank 241-AW-102 is the feed tank to the 242-A Evaporator.

Typically, one of these tanks is empty or is being prepared for evaporation. Therefore,

tank 241-AP-108 was identified as the most likely tank to be available or could quickly

be made available to receive annulus waste. Over the next few years with the accelerated

retrieval of waste from the SSTs, tank space will be dynamic, and at a premium in the

DST system. Waste will constantly be moved into the DST system from SSTs and run

through the 242-A Evaporator for concentration. To maximize available tank space in

the DSTs, re-concentration of some of the existing waste and raising the maximum tank
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levels is being considered. At any given time in the future, it will not be possible to keep
one single tank empty as a spare for emergency pumping, because of the planned transfer
sequences to evaporate and stage waste. The plan for annulus emergency pumping is to
have one-million gallons of distributed tank space available at all times. As explained in
Section 3.3 of this document, a leak into the annulus is expected to be at a relatively slow
rate. The annulus pump-out operations would not be expected to be delayed significantly
by the use of distributed space. Piping confipuration changes to additional tanks are in
many cases performed by valving manipulations. Alternative jumper reconfigurations to
other DST storage locations can primarily be performed simultaneously with ongoing
pumping operations.

The DST transfer system is composed of a series of pipe encased transfer lines
connecting each tank within a tank farm, and a series of transfer lines connecting the six
Tank Farms. Routings between tanks are accomplished by using removable piping
connections (jumpers) in concrete pits. The W-314 Project has recently modified pits in
AN and AW Tank Farms with multi-valved jumper manifolds that allow transfers
between tanks within the Tank Farms to be made with simple valving manipulations.
The AP Tank Farm also has this manifold configuration to simplify transfers. The
accelerated retrieval operations at the Hanford Site are requiring many transfers to be
made to the different tank famts. Additional jumper configurations are currently being
installed to facilitate these transfers. These jumper configurations will in turn make
annulus emergency pumping transfers to distributed tank space more efficient.

1.2 SU1111•1ARY OF INFORMATION PROVIDED

This guide contains a general description of the DSTs and discussions of the
requirements, strategy, transfer routes, procedures, and equipment that will be used to
expeditiously respond to a leaking DST. References to statutory requirements are

included. The Authorization Basis requirements for DST Emergency Pumping are
implemented through operating procedures and work packages. Information for each
DST about the waste transfer routes, procedures, and equipment required for the transfers
are contained or referenced in the appendices. These include:

AppendLr A: PROPOSED TRANSFER ROUTES

Contains a tabulated summary description of a proposed transfer route for each DST.

Routes are included for transferring the waste from the primary tank to the designated

receiver tank. Tank 241-AP-108 is the selected designated receiver tank for

emergency transfers from all DSTs for this document. Other or multiple tanks in the

DST system may be utilized for emergency annulus pumping operations. The

receiver tank for 241-SY-103 is tank 241-AP-108 via tank 241-SY-102. Since the

DST space is so dynamic, alternate routings to any of the six DST farms may be

utilized for annulus emergency pumping.
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Appendix B: IMPLEMENTING PROCEDURES AND RELEVANT
INFORMATION

Contains a list of applicable transfer operating procedures, a list of Piping and
Instrumentation Drawings (P&ID) for each DST farm, and a listing of
design/fabrication/installation drawings for the annulus pumping equipment.

Appendhr C. INVENTORY AND STATUS OF REQUIRED EQUIPMENT

Contains a list of equipment that would be used to transfer waste out of a leaking
DST.

AppendLr D: CROSS SECTION OF ANNULUS OF DOUBLE-SHELL TANK

Contains a sketch of a cross section of the bottom of a typical DST, a list of
assumptions, and a table of the volume of liquid that would be present in the annulus
at various depths.

AppendLc E: ANNULUS PUMPING ROUTES

Contains a tabulated summary description of a proposed transfer route for each DST
annulus. Routes are included for transferring the waste from the amuilus to the
designated receiver tank. Tank 241-AP-108 is the selected designated receiver tank
for emergency annulus transfers from all DSTs for this document. Other or multiple
tanks in the DST system may be utilized for emergency annulus pumping operations.
The receiver tank for 241-SY-103 is 241-AP-l OS via tank 241-SY-102. Since the
DST space is so dynamic, alternate routings to any of the six DST fanns may be
utilized. Also included is a table of available annulus pumping risers.

Append&F: APPLICABLE ANNULUS EQUIPMENT

Contains lists of applicable annulus equipment and storage locations. This equipment

includes six flex jumpers, components for two complete rigid jumpers, four
submersible pumps, two reciprocating pumps, components for.pump assemblies, and

a skid for air and electrical support equipment.
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2.0 EQUIPMENT DESCRIPTION

Enased Iranster
Gnes
Typ

All DSTs are similar in design and each has a capacity of approximately 3.8 million liters

(1 million gal) (see Figure 1). Slight differences in the tank and ancillary equipment,

however, have occurred over the years from design improvements and because of the

need to accommodate variations in waste composition. Twenty-eight DSTs are located in

six farms, five farms in 200 East Area and one farm in 200 West Area. DSTs consist of a

carbon steel primary tank and a carbon steel secondary tank encased by a protective
reinforced concrete shell. The tanks contain a mixture of liquid, sludge, and saltcake

waste with both radioactive and chemically toxic hazardous constituents. Liquids exist as

supemate (liquid above solids) and interstitial liquid (liquid filling the voids between

solids) in the tanks. Sludge consists primarily of solids (hydrous metal oxides)

precipitated by the neutralization of acid wastes. Saltcake, generally between the

supemate and sludge; consists of the various salts formed by the evaporation of water

from the waste. These waste types do not necessarily exist as distinct layers and may be

intermingled to differing degrees. Some sludges and saltcakes contain interstitial liquid

and are relatively soft; others may be drier and harder.

Each tank is equipped with riser pipes that penetrate the concrete dome and the top of the

primary or secondary tank. The risers provide access to the primary tank and to the

annulus space for waste transfer operations or equipment installation for monitoring.

Most risers extend above grade. However, some risers are located under covered pits -

(e.g., Central Pump Pits and Annulus Pump Pits).

Pits provide access from the surface to process piping and tank risers and are the points

where jumper (temporary piping systems), pumps, and other equipment are installed to

establish waste transfer routes. A rigid jumper is a steel pipe that is fitted to specific wall

nozzle configurations. The flexible jumpers are braided, stainless steel, flexible hose that

permit connections to multiple wall nozzles.

Figure 1 - Typical DST Configuration
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There are three types of pumps used at the River Protection Project (RPP) to transfer
waste into and out of DSTs. These types are (1) jet pumps in combination with
centrifugal pumps, with nominal capacities of 0.05 to 4.0 gpm; (2) submersible pumps,
with nominal capacities of 10 to 30 gpm; and (3) transfer pumps, with nominal capacities
of 100 to 250 gpm.

The components of a jet pump system located within a pump pit are a centrifugal pump,
flexible or rigid jumpers, a flush line, and a flow totalizer. The centrifugal pump supplies
motive fluid to the submerged jet pump system. Jet pumps are used to move liquid at
very low rates.

A submersible pump can be used to raise large volumes of supernatant. The pump motor
is below the pump intake and is submersed in the liquid being pumped.

Transfer pumps are typically installed in a pump pit, with the motor located in the pit and
the intake located in the tank waste. Transfer pumps are normally deep-well, vertical
turbine pumps, wherethe pump intake is a rigid pipe that extends to a fixed depth in the
tank waste. Some transfer pumps have a floating intake, which is a flexible jumper
connected to rigid pipe that does not extend into the waste.

2.1 PRIMARY TANK PIT CONFIGURATION

All DSTs have a Central Pump Pit, which is approximately centered over the primary
tank. The primary function of the pit is to provide confinement for a possible spray leak
during waste transfers and to provide radiation shielding during waste transfers. The
Central Pump Pits provide for access to the tank for supernatant filling or removal, slurry
distribution, and mixing. Supematant filling is accomplished though piping or jumpers

connected to the riser. For supernatant removal, Central Pump Pits are designed to hold a
deep-well turbine pump and piping jumpers. Central Pump Pits for receiver tanks that
store slurry are equipped with slurry distributors. The jumpers installed in the Central
Pump Pit are either rigid or flexible jumpers. Transfer or submersible pumps are

normally used to remove large volumes of supematant. Jet pumps would be used to

remove interstitial liquid because the liquid drains out of the sludge interstices too slowly

to employ the transfer pumps. Before ajet pump system can be used to pump interstitial

liquid, a stainless steel, salt screen must be installed in the waste to prevent solids from

plugging the jet intakes.

2.2 SECONDARY CONTAINMENT PIT CONFIGURATION

The Annulus Pump Pit is located directly above the annulus and is connected to the

annulus by a riser. The pit and riser provide access for pumping out any liquids that may

accumulate in the annulus.

8
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In the Annulus Pump Pit a rigid or flex jumper assembly connects the annulus pump
outlet to a 51-mm (2-in.) waste transfer line enclosed in a 102-mm (4-in.) encasement.

The encasement drains to the Annulus Pump Pit. The waste transfer line terminates at the

Central Pump Pit of the tank. The two AY and AZ tanks have an additional route back to

the primary tank via a waste transfer route from the Annulus Pump Pit to a riser, which
connects directly to the primary tank.

2.3 SUPPORT SYSTEMS

Virtually all of the equipment and support systems that would be used for emergency

pumping of DSTs exist and are in nominal serviceable condition. Submersible pumps

and other emergency equipment for use in annulus pumping will be stored in HO-64-
07008, which is an enclosed portable trailer. Flex jumpers to be used will be stored in the

2101-M Warehouse. This equipment will be maintained per the PMS (Preventative

Maintenance System) using data sheets. The following data sheets have been developed

for the_PMS system to provide maintenance of the pumps ET-7459, ET-7460, ET-7666,
and ET-7667. Procedure OTP-001 -001, "Operational Test Procedttre forDSTAnnttltts

Emergency Ptunping Eqttipntent," will be used to test the pump performance prior to

installation.

For Additional information on the Annulus Emergency Pumping Equipment see

references below:
• DSTAnntdns PutnpingAcceptance Test Report (RPP-6638)

• Technical Information to Support DSTEmergency An»ttltts Pumping (RPP-6485)

• DSTAnnttlus PuntpingAcceptance Test Report Supplement (RPP-7919)

• Systent Design Description for Tank Farnts Double-Shell Tank Entergency

Annuhts Pumping Systems (RPP-9174)

• Double Shell TankAnnnltts Pttntping Vettdor Information File (VI-50121)

9
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3.0 PLAN OF ACTION

3.1 REGULATORY REQUIREMENTS APPLICABLE TO LEAKING
DOUBLE-SHELL TANKS

Title 40, Code ofFederal Regulations (CFR), Part 265.193 (c) (4) Containment and
Detection of Releases" (40 CFR 265.193)

"...sloped or otherwise designed or operated to drain and remove liquids resulting
from leaks, spills or precipitation. Spilled or leaked waste and accumulated
precipitation must be removed from the secondary containment system within
24 hours, or in as timely a manner as is possible to prevent harm to human health
or the environment, if removal of the released waste or accumulated precipitation
cannot be accomplished within 24 hours."

iYaslsington Administrative Code (WAC) 173-303-640 (4) (iv) "Tank Systems"

"...sloped or otherwise designed or operated to drain and remove liquids resulting

from leaks, spills, or precipitation. Spilled or leaked waste and accumulated
precipitation must be removed from the secondary containment system within
twenty-four hours, or in as timely a manner as is possible to prevent harm to
human health and the environment, if the owner or operator can demonstrate to
the department that removal of the released waste or accumulated precipitation
cannot be accomplished within twenty-four hours."

3.2 GENERAL STRATEGY

The general strategy for emergency pumping a leaking DST is based on several

assumptions. The more significant assumptions are:

• Tank 241-AP-108 is the designated receiver tank for all DST emergency pumping

in this document and supporting procedures. The procedural documentation

illustrates the method that will be used to respond to an emergency annulus

transfer. Transfers required to any of the other DST's would be performed using-

the same type of documentation, equipment and controls.

• Tank 241-AP-108 is the primary receiver, but in the event it is not available,

alternate routings to any of the six DST Farms could be established to transfer to

distributed space. Waste compatibility will need to be addressed, but is not

expected to be an issue that causes a delay in the pumping.

• Tank 241-AP-107 is the designated receiver tank for tank 241-AP-108.

10
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• To the maximum extent possible, existing double-contained, underground transfer
lines will be used.

• Existing transfer pumps in the DST central pump pits will be used to pump waste
out of the primary tank.

• Leaks from tanks 241-SY-101 and 241-SY-103 could be pumped to tank
241-SY-102.

• About 6 inches of liquid would need to accumulate in the bottom of the annulus
before the submersible pump would automatically prime upon starting.

• Each DST annulus has a probe installed that is set to alarm if liquid is detected
within the annulus.

• Each DST annulus has at least one probe installed that could be used to monitor
liquid level in the annulus.

• A pumping strategy plans to use submersible pumps in all annulus locations.

3.3 POTENTIAL LEAK SCENARIOS

The best strategy for emergency pumping of a specific DST to "prevent harm to human
health and the environment" will depend upon the rate or size of leak from the primary
tank. For purposes of this plan, leak scenarios are divided into three classes based upon
the rate of the leak. The Minor Leak is treated separately because pumpable quantities of
waste are likely to be slow to accumulate. Moderate and Major Leaks are treated
together because the emergency response to them would be the same in either case.

A submersible pump will be installed 2.5 inches above the bottom of the secondary tank.
This will allow for pumping of the waste to within approximately 6 inches of the bottom

of the tank. An air pump will also be installed to within 2.5 inches of the bottom of the

secondary tank and would be capable of pumping to within approximately 3 inches of the
bottom of the tank. Assuming there is no absorption of waste in the insulating concrete,
about 3,9001iters (1,030 gallons) of residual waste will remain in the annulus. Repeated

water flushing could be used as a method to remove the residual waste. Any moisture

from the unpumpable residue would be evaporated by the high-efficiency particulate air

(HEPA) filtered annulus ventilation system.

3.3.1 Strategy for Emergency Pumping after a Minor Leak

Scenario: Primary steel tank corrosion causes small breach. Waste dribbles into annulus

and the annulus Continuous Air Monitor (CAM) alarms. Leak rate is so slow that dried

waste will fonn on side of tank. Liquid accumulates in the bottomofthe annulus very

slowly over a period of weeks or months, if at all. See Figure 2 for schematic depiction

of minor leak.
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Figure 2. Schematic Diagram of Mlnor Leak

OBJECTIVE: Pump waste out of annulus within 24 hours or as timely as possible.

STRATEGY: Begin pumping primary tank contents via existing underground
supernatant transfer pipelines with the existing transfer pump already installed in the
central pump pit. In parallel, install and prepare an annulus pump. Visually inspect

annulus using a remote video camera mounted on a hand-held wand or using a remote
video camera mounted on a robot similar to ones used for tank integrity assessments to
determine location of leak. Continue pumping the primary tank until the waste level is
sufficiently below the leak path. When and if pumpable quantities of liquid accumulate

in the annulus, the annulus will then be pumped through the annulus pump pit, via the
submersible or reciprocating pump, to the designated or alternate receiving tank.

BENEFITS OF STRATEGY: For minor leaks, this strategy minimizes the amount of

waste that will be leaked to the annulus by using transfer pumps and pipelines already

installed and serviceable to lower the waste level in the primary tank. If pumpable
quantities accumulate in the annulus, they will be removed as expeditiously as possible.

Once the primary tank waste level has been lowered below the leak path and any

pumpable quantities of waste in the annulus are removed, the emergency nature of the

transfers can be downgraded and a permanent resohttion determined. Removing as much

of the waste as possible in a non-emergency mode is more likely to prevent harm to

human health or the environment than pumping all of the tank's contents in an emergency

mode.

12
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3.3.2 Strategy for Emergency Pumping after a Moderate or Major Leak

Scenario: A moderate or major leak occurs in the primary steel tank somewhere below
the waste level. The waste levels in the primary tank and secondary tank equilibrate
within hours or days. See Figure 3 for schematic depiction of a moderate to major leak.

OBJECTIVE: Pump waste out of annulus within 24 hours or as timely as possible.

STRATEGY: Begin pumping primary tank via existing underground supernatant
transfer pipelines with the transfer pump installed in the leaking tank's central pump pit.
Monitor levels and material balances in primary tank to determine elevation of leak path
on the sidewall or bottom of primary tank. In parallel with pumping of primary tank,
install and prepare annulus pump. Monitoring and controlling the waste level in the
annulus with respect to the waste level in the primary tank is important to prevent
buoyant forces from floating the primary tank.

Once the primary tank waste level has been lowered below the leak path, begin pumping

waste from the annulus via existing underground transfer lines from the annulus pump pit

to the central pump pit. From the central pump pit, the route would be jumpered to the
same route used for transferring waste from the primary tank to the designated or -

alternate receiver tank.

BENEFITS TO STRATEGY: Most DSTs have primary transfer pumps installed. This

strategy uses transfer pumps and pipelines already installed and serviceable so that

pumping could be initiated more quickly. The leak will be stabilized faster and the

portion of the annulus above the leak path will be pumped faster by using the higher

capacity primary tank transfer pump than by using the annulus pump.

13
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The waste in the annulus would be pumped to the designated receiver tank via the
established transfer route as necessary. Once the location of the leak is determined and

the annulus is pumped, the emergency nature of the transfer could be downgraded. The

waste remaining in the non-leaking portion of the tank could be left in the tank or
pumped to some other tank, depending upon the best solution tinder the circumstances.
Removing as much of the waste as possible in a non-emergency mode is more likely to.

prevent harm to human health or the environment, than pumping all of the tanks contents

in an emergency mode.

If the leak path is near the bottom of the tank, then this approach will result in removing

waste from the annulus in the most timely manner because the highest capacity pump and

transfer routes are employed. The annulus level will equalize with the primary tank level

and have a volume reduction as the primary is pumped.

Because the primary tank pumping and annulus pumping use a common route to the
designated receiver tank, an alternate strategy could also be considered. This alternate
strategy.would be to initiate pumping ofthe primary tank to the designated receiver and

then pump the annulus back into the leaking tank. This strategy would allow both

primary tank and annulus transfers simultaneously through separate routes.

3.4 RESPONSIBILITIES

The responsibilities for various actions and activities associated with emergency pumping
are detailed in the specific emergency pumping procedures. See Appendix B. Because a

leaking tank may constitute both a safety issue and an environmental issue, the
emergency response must be planned in cooperation with the Richland Office of the

Office of River Protection (ORP), the State of Washington Department of Ecology, and

the Washington State Department of Health. Notifications and responses will be made in

accordance with the following CH2M HILL Hanford Group, Inc. procedures:

• Event Notification (TFC-OPS-OPER-D-01),

• Critique and Event Investigation Process (TFC-OPS-OPER-C-14),

• Occurrence Reporting and Processing of Operations Information

(HNF-IP-0842, Volume 2 Section 4.6.2), and

• Emergency Management (TFC-OPS-EM-C-01).

14
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3.5 MAJOR ACTIVITIES

3.5.1 Pre-Emergency Pumping Planning Activities

n Hold a kickoff meeting to bring together all required participants (i.e., Operations
management, Engineering management and Environmental, Safety, Health, and

Quality [ESH&Q] management) to assign responsibilities and action items necessary
to initiate pumping.

n Walk-down facility to identify needed repairs or scheduled maintenance that may

need to be accelerated.

n Review applicable operating and emergency transfer procedures and validate for
specific conditions or circumstances if necessary.

n Other activities as defined by the Time Deployment StudyforAnmtkrs Pumping

(RPP-5842).

3.5.2 Check Waste Characterization and Compatibility

Before waste is transferred, compatibility tests or assessments are performed on the waste

in both the supply and receiver tanks to ensure that undesirable chemical reactions do not

occur. The document, Data Quality Objectives for the YYaste Compatibility Program

(HNF-SD-WM-DQO-001) discusses the criteria used to assess the compatibility of

wastes before they are mixed. Most of the transfers discussed in this plan involve
moving waste only to tank 241-AP-108, which normally contains a minimum heel of

very dilute waste that should pose no compatibility problems.

In preparation for final waste retrieval, there is an ongoing Characterization Program

within RPP to fully document the chemical and physical characteristics of the waste

stored in each tank. This data will be used if available.

3.5.3 Review/Prepare Safety Documentation

All provisions of Tank Farms Final Safety Analysis Report (HNF-SD-WM-SAR-067)

and Tank Farms Technical Safety Requirements (HNF-SD-WM-TSR-006) must be met

during emergency pumping activities.

Provisions of Occupational Safety and Health procedures, Radiation Protection

Procedures, and Tank Farms Health and Safety Plan (HNF-SD-WM-HSP-002) apply to

all work performed. Health physics shall assist in issuing special Radiation Work

Permits as needed to safely pump waste from the DST primary or secondary tanks.

The emergency pumping procedures (see Appendix B) will be pre-approved and will

have unreviewed safety question (USQ) screening/determinations completed to ensure

that emergency pumping can be executed within the existing authorization basis. The
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USQ procedure is defined in the Engineering Procedure Manual, Safety Basis Section,
Procedure TFC-ENG-SB-C-03.

3.5.4 Ensure Equipment Readiness

Confirm proposed transfer route, destination of the waste and heat trace operability. A
proposed transfer route for each primary tank is identified in Appendix A. A proposed
transfer route for each annulus is identified in Appendix E.

Obtain and install necessary jumpers in valve pits, if required. Ensure availability and
readiness of transfer pumps.

3.6 ESTIMATED TIME TO START PUMPING TANKS

To the extent practical, all equipment and documentation necessary to perform
emergency transfers from the secondary tanks of the DSTs have been prepared ahead of
time.

The regulations require removing "Spilled or leaked waste and accumulated
precipitation... from the secondary containment system within twenty-four hours, or in as

timely a manner as possible to prevent harm to human health and the environment, if the
owner or operator can demonstrate to the department that removal of the released waste
or accumulated precipitation cannot be accomplished within twenty-four hours." In most

cases, the nature of the leak will make a 24-hour response impossible.

The major tasks involved in installing a submersible annulus pump into a DST include:

preparing and approving work packages, validating the transfer procedure, performing
dome loading calculations, preparing a critical lift procedure for the crane, setting up the

crane, removing pit cover blocks, inserting the pump, installing necessary pipe jumpers,

Makin-, electrical connections and closing the pit. A rough order of magnitude for the

time required to complete the major tasks necessary to install an annulus pumping system

is ten days.
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APPENDIX A

PROPOSED EMERGENCY PUMPING TRANSFER ROUTES
FROM PRIMARY TANK TO

DESIGNATED RECEIVER TANK
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APPENDIX A

The proposed transfer routes described below are for the emergency pumping of the
primary tanks. The transfer pipelines for pumping all DST primary tanks are pipe-
in-pipe, or encased pipelines.

TRANSFER ROUTES FROM 241-AN PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AN-101 Transfer Route to Designated Receiver Tank
241-AN-01A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-261
241-AN-B Valve Pit Nozzle R15 through Flex/Rigid Jumper to

Nozzle R2 via D to Line SN-260
241-AZ-02B Pump Pit Nozzle U7 through Flex Jumper to Nozzle

U5 to Line SN-600
241-AX-A Valve Pit Nozzle L16 through Flex Jumper to Nozzle

L1 to Line SN-214/201
241-A-A Valve Pit Nozzle Ll through Rigid Jumper Nozzle

L2 to Line SN-220
241-AW-A Valve Pit Nozzle L2 through Rigid Juniper to Nozzle

L18 to Line SL-169
241-AW-B Valve Pit Nozzle R18 through Rigid Jumper to

Nozzle R20 Line SN-274
241-AW-04A Pump Pit Nozzle L through Flex Jumper to Nozzle A

Line SN-264
241-AW-B Valve Pit Nozzle R14 through Rigid Jumper to

Nozzle R1 Line SN-268
241-AW-02A Pump Pit Nozzle H through Rigid Jumper to Nozzle

U to Line SN-610
241-AP Valve Pit Nozzle 14 through Rigid Jumpers to

Nozzle 22 via P, M, H & J to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E (Tank Return )

Tank 241-AN-102 Transfer Route to Desig nated Receiver Tank

241-AN-02A Pump Pit Transfer Pump through Rigid Jumper to
Nozzle A to Line SN-262

241-AN-B Valve Pit Nozzle R16 through Flex/Rigid Jumper to
Nozzle R2 via D to Line SN-260

Same as remaining 241-AN-101 to
241-AP-108 route
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TRANSFER ROUTES FROM 241-AN PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AN-103 Transfer Route to Desi gnated Receiver Tank
241-AN-03A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-263
241-AN-B Valve Pit Nozzle R14 through Flex/Rigid Jumper to

Nozzle R2 via D to Line SN-260
Same as remaining 241-AN-101 to
241-AP-108 route

Tank 241-AN-104 Transfer Route to Designated Receiver Tank
241-AN-04A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-246
241-AN-A Valve Pit Nozzle L15 through Flex/Rigid Jumper to

Nozzle L19 via E to Line SN-268
241-AN-B Valve Pit Nozzle R19 through Rigid Jumper to

Nozzle R2 via D Line SN-260
Same as remaining 241-AN-101 to
241-AP-108 route

Tank 241-AN-105 Transfer Route to Designated Receiver Tank
241-AN-05A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-265
241-AN-A Valve Pit Nozzle L16 through Flex/Rigid Jumper to

Nozzle L19 via E to Line SN-268
241-AN-B Valve Pit Nozzle R19 through Rigid Jumper to

Nozzle RZ via D to Line SN-260
Same as remaining 241-AN-101 to
241-AP-108 route

Tank 241-AN-106 Transfer Route to Designated Receiver Tank

241-AN-06A Pump Pit Transfer Pump through Flex Jumper to
Nozzle A to Line SN-266

241-AN-A Valve Pit Nozzle L14 through Flex/Rigid Jumper to
Nozzle L19 via E to Line SN-268

241-AN-B Valve Pit Nozzle R19 through Rigid Jumper to
Nozzle R2 via D to Line SN-260

Same as remaining 241-AN-101 to
241-AP-108 route

Tank 241-AN-107 Transfer Route to Designated Receiver Tank

241-AN -07A Pump Pit Transfer Pump through Rigid Jumper to
Nozzle A to Line SN-267

241-AN-A Valve Pit Nozzle LI through Flex/Rigid Jumper to

Nozzle L19 via E to Line SN-268

241-AN-B Valve Pit Nozzle R19 through Rigid Jumper to
Nozzle R2 via D to Line SN-260

Same as remaining 241-AN-101 to
241-AP-108 route
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TRANSFER ROUTES FROM 241-AP PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AP-101 Transfer Route to Designated Receiver Tank
241-AP-01A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-611
241-AP Valve Pit Nozzle 18 through Rigid Jumper to Nozzle

22 via J to Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Juniper to Nozzle

E (Tank Return)
Tank 241-AP-102 Transfer Route to Designated Receiver Tank

241-AP-02A Pump Pit Transfer Pump through Rigid Jumper to
Nozzle A to Line SN-612

241-AP Valve Pit Nozzle 19 through Rigid Jumper to Nozzle
22 to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E (Tank Return)

Tank 241-AP-103 Transfer Route to Designated Receiver Tank
241-AP-03A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-613
241-AP Valve Pit Nozzle 17 through Rigid Jumper to Nozzle

.22 to Line SN-618
241-AP-OSA Pump Pit Nozzle A through Rigid Jumper to Nozzle

E (Tank Return)

Tank 241-AP-104 Transfer Route to Desig nated Receiver Tank
241-AP-04A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-614
241-AP Valve Pit Nozzle 20 through Rigid Jumper to Nozzle

22via D, C, N, P, M, H & J to Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle

E (Tank Return)
Tank 241-AP-105 Transfer Route to Designated Receiver Tank

241-AP-05A Pump Pit Transfer Pump through Rigid Jumper to
Nozzle A to Line SN-615

241-AP Valve Pit Nozzle 24 through Rigid Jumper to nozzle
22 via K to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E Tank Retum)

Tank 241-AP-106 Transfer Route to Desi gnated Receiver Tank

241-AP-06A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-616
241-AP Valve Pit . Nozzle 21 through Rigid Jumper to Nozzle

22 to Line SN-618
241-AP-OSA Pump Pit Nozzle A through Rigid Juniper to Nozzle

E Tank Return)
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TRANSFER ROUTES FROM 241-AP PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AP-107 Transfer Route to Designated Receiver Tank
241-AP-07A Pump Pit Transfer Pump through Rigid Jumper to

Nozzle A to Line SN-617
241-AP Valve Pit Nozzle 23 through Rigid Jumper to Nozzle

22 to Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle

E Tank Return)
Tank 241-AP-108 Transfer Route to Alternate Receiver Tank

241-AP-OSA Pump Pit Transfer Pump through Rigid Jumper to
Nozzle A to Line SN-618

241-AP Valve Pit Nozzle 22 through Rigid Jumper to Nozzle
23 to Line SN-617

241-AP-07A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E Tank Return
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TRANSFER ROUTES FROM 241-AW PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-1 08

Tank 241-AW-101 Transfer Route to Designated Receiver Tank
241-AW-01A Pump Pit Pump Nozzle through Flex/Rigid Jumper to

Nozzle A to Line SN-261
241-AW-A Valve Pit Nozzle L16 through Rigid/Flex Jumper to

Nozzle Ll via D to Line SN-267
241-AW-02A Pump Pit Nozzle J through Rigid Jumper to Nozzle

V to Line SN-609
241-AP Valve Pit Nozzle 14 through Rigid Jumper to Nozzle

22 via P, N, C, & D to Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle

E (Tank Return)
Tank 241-AW-102 Transfer Route to Desi gnated Receiver Tank

241-AW-02E Pump Pit Pump Nozzle through Rigid Jumper to
Nozzle D to Line SN-272

241-AW-02A Pump pit Nozzle K through Flex Jumper to Nozzle V
to Line SN-609

241-AP Valve Pit Nozzle 14 through Rigid7umper to Nozzle
22 via P, N, C, & D to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E (Tank Retum)

Tank 241-AW-103 Transfer Route to Desig nated Receiver Tank
241-AW-03A Pump Pit Pump Nozzle through Rigid Jumper to

Nozzle A to Line SN-263
241-AW-A Valve Pit Nozzle L14 through Rigid Jumper to

Nozzle Ll via F & D to Line SN-267
241-AW-02A Pump Pit Nozzle J through Rigid Jumper to Nozzle

V to Line SN-609
241-AP Valve Pit Nozzle 14 through Rigid Jumper to Nozzle

22 via P, N, C, & D to Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle

E (Tank Return)
Tank 241-AW-104 Transfer Route to Designated Receiver Tank

241-AW-04A Pump Pit Pump Nozzle through Rigid Jumper to

Nozzle A to Line SN-264
241-AW-B Valve Pit Nozzle R-14 through Rigid Jumper to

Nozzle RI via C to Line SN-268

241-AW-02A Pump Pit Nozzle H through Rigid Jumper to Nozzle
U to Line SN-610

241-AP Valve Pit Nozzle 13 through Rigid Jumper to Nozzle
22 via N, C & D to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Juniper to Nozzle

E (Tank Return)
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TRANSFER ROUTES FROM 241-AW PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AW-105 Transfer Route to Designated Receiver Tank
241-AW-05A Pump Pit Pump Nozzle through Rigid Jumper to

Nozzle A and Line SN-265
241 -AW-A Valve Pit Nozzle L15 through Rigid Jumper to

Nozzle Ll via F & D to Line SN-267
241-AW-02A Central Pump Pit Nozzle J through Rigid Jumper to Nozzle

V to Line SN-609
241-AP Valve Pit Nozzle 14 through Rigid Jumper to Nozzle

22 via P, N, C, & D to Line SN-618
241-AP-08A Central Pump Pit Nozzle A through Rigid Jumper to Nozzle

E (Tank Return)
Tank 241-AW-106 Transfer Route to Designated Receiver Tank

241-AW-06A Pump Pit Pump Nozzle through Rigid Jumper to
Nozzle A to Line SN-266

241-AW-B Valve Pit Nozzle R-15 through Rigid Jumper to
Nozzle R-1 via C to Line SN-268

241-AW-02A Pump Pit Nozzle H through Rigid Jumper to Nozzle
U to Line SN-610

241-AP Valve Pit Nozzle 13 through Rigid Jumper to Nozzle
22 via N, C , & D to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E (Tank Return)

A-7



HNF-3484 Rev. 4

TRANSFER ROUTES FROM 241-AY PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank-241-AY-101 Transfer Route to Designated Receiver Tank

241-AY-01D Pump Pit Pump Nozzle through Flex Jumper to
Nozzle U2 to Line SL-504

241-AY-02A Pump Pit Nozzle U8 through Rigid Jumper to Nozzle
U3 to Line SL-503

241-AY-02D Pump Pit Nozzle U2 through Rigid Jumper to Nozzle
U3 to Line SL-502

241-AX-B Valve Pit Nozzle R16 through Flex Jumper to Nozzle
RI to Line SN-213/200

241-A-B Valve Pit Nozzle RI through Flex Jumper to Nozzle
R19 to Line SN-204

241-A-A Valve Pit Nozzle L19 through Rigid Jumper to
Nozzle L2 to Line SN-220

241-AW-A Valve Pit Nozzle L2 through Rigid Jumper to Nozzle
L18 to Line SL-169

241- AW-B Valve Pit Nozzle R18 through Rigid Jumper to
Nozzle R20 Line SN-274

241-AW-04A Pump Pit Nozzle L through Flex Jumper to Nozzle A
Line SN-264

241-AW-B Valve Pit Nozzle R14 through Rigid Jumper to
Nozzle RI Line SN-268

241-AW-02A Pump Pit Nozzle H through Rigid Jumper to Nozzle
U Line SN-610

241-AP Valve Pit Nozzle 13 through Rigid Jumpers to
Nozzle 22 via N, C, D & K to Line SN-618

241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle
E Tank Return)

Tank 241-AY-102 Transfer Route to Designated Receiver Tank

241-AY-02D Pump Pit Pump Nozzle through Rigid Jumper to
Nozzle U3 to Line SL-502

Same as remaining 241-AY-101 to
241-AP-108 route
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TRANSFER ROUTES FROM 241-AZ PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AZ-101 Transfer Route to Desig nated Receiver Tank
241-AZ-O1C Pump Pit Pump Nozzle through Flex Jumper to

Nozzle U6 to Line SN-601
241-AZ-02B Pump Pit Nozzle U6 through Flex Jumper to Nozzle

U5 to Line SN-600
241-AX-A Valve Pit Nozzle L16 through Flex Jumper to Nozzle

Ll to Line SN201/214
241A-AValve Pit Nozzle Ll through Rigid Jumper to Nozzle

L2 to Line SN-220
241AW-A Valve Pit Nozzle L2 through Rigid Jumper to Nozzle

L18 Line SL-169
241 AW-B Valve Pit Nozzle R18 through Rigid Jumper to

Nozzle R20 Line SN-274
241AW-04A Pump Pit Nozzle L through Flex Jumper to Nozzle A

Line SN-264
241-AW-B Valve Pit Nozzle R14 through Rigid Jumper to

Nozzle Rl Line SN-268
241-AW-02A Pump Pit Nozzle H through Rigid Jumper to Nozzle

U Line SN-610
241-AP Valve Pit Nozzle 13 through Rigid Jumper Nozzle 22

Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle

E (Tank Return)
Tank 241-AY-102 Transfer Route to Desianated Receiver Tank

241-AZ-02B Pump Pit Pump Nozzle through Flex Jumper to
Nozzle U5 to Line SN-600

Same as remaining 241-AZ-101 to
241-AP-108 route
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TRANSFER ROUTES FROM 241-SY PRIMARY TANKS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-SY-101 Transfer Route to Desi gnated Receiver Tank
241-SY-101, 42" Riser 9007 Pump Nozzle through Rigid Jumper to

Over Ground Transfer Line

241-SY-A Valve Pit Rigid/Flex Jumper Nozzle I to Nozzle L12
via L & H to line SNL-3150

Same as remaining 241-SY-102 to 241-AP-
108 route

Tank 241-SY-102 Transfer Route to Designated Receiver Tank

241-SY-02A Pump Pit Pump Nozzle through Rigid Jumper to
Nozzle J to Line SN-285

241-SY-A Valve Pit Nozzle Ll l through Rigid Jumper to
Nozzle L12 to Line SNL-3150

244-A Lift Station Through 6241-A Diversion Box & 6241-V
Vent Station to Nozzle P17 through Flex

Jump er to Nozzle P7 to Line SN-215

241-A-A Valve Pit Nozzle L16 through Rigid/Flex Jumper to
Nozzle L2 to Line SN-220

241-AW-A Valve Pit Nozzle L2 through Rigid Jumper to Nozzle

1,18 to Line SL-169
241- AW-B Valve Pit Nozzle R18 through Rigid Jumper to

Nozzle R20 Line SN-274
241-AW-04A Pump Pit Nozzle L through Flex Jumper to Nozzle A

Line SN-264
241-AW-B Valve Pit Nozzle R14 through Rigid Jumper to

Nozzle RI Line SN-268
241-AW-02A Pump Pit Nozzle H through Rigid Jumper to Nozzle

U Line SN-610
241-AP Valve Pit Nozzle 13 through Rigid Jumper to Nozzle

22 via N, C, D & K to Line SN-618
241-AP-08A Pump Pit Nozzle A through Rigid Jumper to Nozzle

E Tank Return)

Tank 241-SY-103 Transfer Route to Designated Receiver Tank
241-SY-03A Pump Pit Pump Nozzle through Flex Jumper to

Nozzle A to Line SN-279
241-SY-B Valve Pit Nozzle R14 through Flex Jumper to Nozzle

R19 to Line SN-280 -
241-SY-A Valve Pit Nozzle L19 through Flex Jumper to Nozzle

L16 via H to Line SN-277
241-SY-02A Pump Pit Nozzle A through Rigid Jumper to Nozzle

G(Tank Return) into Tank SY-102

Waste would then be pumped from
241-SY-102 to 241-AP-108 using its
sp ecified route.
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APPENDIX B

LIST OF IMPLEMENTING PROCEDURES AND RELEVANT DRAWINGS
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APPENDIX B

DST ANNULUS EMERGENCY PUMPING PROCEDURES
y x^i

.,^^^

} RObED-TR^
.cw" s r

i ''•^'^}^3..y ^
.. y.a^

r̂^'
r ,', OE^i)

, xc.

R^ ^ . • ae^•
^a 'r t

AN TO-001-281 Emergency Annulus Pumping Procedure for AN Farm

AP TO-001-282 Emergency Annulus Pumping Procedure for AP Farm

AW TO-001-283 Emergency Annulus Pumping Procedure for AW Farm

AY TO-001-288 Emergency Annulus Pumping Procedure for AY Farm

AZ TO-001-289 Emergency Annulus Pumping Procedure for AZ Farm

SY TO-001-284 Emergency Annulus Pumping Procedure for SY Farm
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APPENDIX B

PIPING AND INSTRUMENT DIAGRAMS.. ....
;^^i'•A1VK'_T`AI2M ;c"DWG°"NO:^ X `:•'^.fi xk r ^ITLE^^^^.Y^' ^4^Y•,.:^%<v r^..-<

H-14-020501
WASTE STORAGE TANK ANNULUS INSTM SYS
WSTA O&M SYS P&ID

AN H-14-020601 WASTE STORAGE TANK INSTM SYSTEM WST
O&M SYSTEM P&ID

H-14-020801
WASTE TRANSFER SYSTEM-WST-O&M SYSTEM
P&ID

H-14-020503
WASTE STORAGE TANK ANNULUS INSTM SYS
WSTA O&M SYS P&ID

AP H-14-020603
WASTE STORAGE TANK 1NSTR SYSTEM WST
O&M SYSTEM P&ID

H-14-020803 WASTE TRANSFER SYSTEM (WT) O&M SYSTEM
P&ID

H-14-020502
WASTE STORAGE TANK ANNULUS INSTM SYS
WSTA O&M SYS P&ID

AW H-14-020602
WASTE STORAGE TANK 1NSTM SYSTEM WST
O&M SYSTEM P&ID
WASTE TRANSFER SYSTEM-WT-O&M SYSTEM

H-14-020803
P&ID
^'VASTE STORAGE TANK SYSTEM (WST) O&M

H-14-020609
SYSTEM P&ID

AX
`VASTE TRANSFER SYSTEM (WT) O&M SYSTEM

H-14-020809
P&ID _

AY H-2-64462 P&ID TANK 241-AY-102 ANNULUS
AZ WASTE TRANSFER SYSTEM (WT) O&M SYSTEM

H-14-020801
P&ID

WASTE STORAGE TANK ANNULUS SYSTEM
H-14-020531

(WSTA) O&M SYSTEM P&ID

WASTE STORAGE TANK SYSTEM (WST) O&M
SY H-14-020631.

SYSTEM P&ID
WASTE TRANSFER SYSTEM (WT) O&M SYSTEM

H-14-020831
P&ID
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APPENDIX B
ANNULUS PUMPING EQUIPMENT DRAWINGS

DRAWING NO. TITLE

DRAWING LIST
H-14-104118 DRAWING LIST AND AREA MAP

PIPING & VESSEL
H-14-103889 SH 1 TEST SKID SUBMERSIBLE PUMP ARRANGEMENT
H-14-103889 SH 2 TEST SKID SUBMERSIBLE PUMP VIEWS AND DETAILS
H-14-103870 AIR PUMP IN TANK TEST ARRANGEMENT
H-14-103871 SH 1 MOCK ANNULUS RISER AND LOWER PUMP

ARRANGEMENT
H-14-103871 SH 2 MOCK ANNULUS RISER AND LOWER PUMP DETAILS
H-14-103872 AIR DRIVEN PUMP ADAPTER ARRANGEMENTS AND ASSEMBLY
H-14-103873 JUMPER ASSEMBLY ANNULUS PUMP PITS PRELIMINARY

FABRICATION
H-14-104122 JUMPER ARRANGEMENT ANNULUS PUMP PIT

241-AN-01 B THRU -07B
H-14-104123 SH 1 JUMPER ARRANGEMENT ANNULUS PUMP PIT

241-AP-01B, 03B, 06B, 08B
H-14-104123 SH 2 JUMPER ARRANGEMENT ANNULUS PUMP PIT

241-AP-02B, 04B, 05B, 07B
H-14-104124 JUMPER ARRANGEMENT ANNULUS PUMP PIT

241-AW-O1B THRU-06B
H-14-104125 JUMPER ARRANGEMENT ANNULUS PUMP PIT 241-AY-OIF

& -02F
H-14-104126 JUMPER ARRANGEMENT ANNULUS PUMP PIT 241-AZ-OIF

& -02F
H-14-104127 JUMPER ARRANGEMENT ANNULUS PUMP PIT

241-SY-01B, -02B & -03B
H-14-104128 SH 1&2 JUMPER ASSEMBLY ANNULUS PUMP PIT 241-AN-01B

THRU -07B
H-14-104129 SH 1&2 JUMPER ASSEMBLY ANNULUS PUMP PIT 241-AP-01B

THRU -08B
H-14-104130 SH 1&2 JUMPER ASSEMBLY ANNULUS PUMP PIT 241-AW-01B

THRU -06B
H-14-104131 SH 1&2 JUMPER ASSEMBLY ANNULUS PUMP PIT 241-AY-01F &

-02F
H-14-104132 SH 1&2 JUMPER ASSEMBLY ANNULUS PUMP PIT 241-AZ-01F &

-02F
H-14-104133 SH.1&2 JUMPER ASSEMBLY ANNULUS PUMP PIT 241-SY-01B,

-02B & -03B
H-14-104134 SH 1&2 PUMP ASSEMBLY ANNULUS PUMP PIT 241-AN-01B THRU

-07B
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H-14-104135 SH 1&2 PUMP ASSEMBLY ANNULUS PUMP PIT 241-AP-O1B THRU
-08B

H-14-104136 SH 1&2 PUMP ASSEMBLY ANNULUS PUMP PIT 241-AW-O1B THRU
-06B

H-14-104137 SH 1&2 PUMP ASSEMBLY ANNULUS PUMP PIT 241-AY-01F &-02F
H-14-104138 SH 1&2 PUMP ASSEMBLY ANNULUS PUMP PIT 241-AZ-01F & -02F
H-14-104139 SH 1&2 PUMP ASSEMBLY ANNULUS PUMP PIT 241-SY-01B, -02B &

-03B
H-14-104140 SUBMERSIBLE PUMP ASSEMBLY MODIFICATIONS

ELECTRICAL
H-14-104119 DST ANNULUS PUMPING UTILITY WIRING DIAGRAM
H-14-104120 DST ANNULUS PUMP SYSTEM - FUSED DISCONNECT

SKID ASSY
H-14-104141 SH 1 DST ANNULUS PUMP SYSTEM - FIELD RACK

ARRANGEMENT
H-14-104141 SH 2 DST ANNULUS PUMP SYSTEM - FIELD RACK

Af:RAivlii;NlENl
H-14-104141 SH 3 DST ANNULUS PUMP SYSTEM - FIELD RACK SCHEMATIC
H-14-104141 SH 4 DST ANNULUS PUMP SYSTEM - FIELD RACK ASSEMBLY
H-14-104142 DST ANNULUS PUMP UTILITY ARRANGEMENT 241-AN

TANK FARM
H-14-104143 DST ANNULUS PUMP UTILITY ARRANGEMENT 241-AP

TANK FARM
H-14-104144 DST ANNULUS PUMP UTILITY ARRANGEMENT 241-AW

TANK FARM
H-14-104145 DST ANNULUS PUMP UTILITY ARRANGEMENT 241-AY

TANK FARM
H-14-104146 DST ANNULUS PUMP UTILITY ARRANGEMENT 241-AZ

TANK FARM
H-14-104147 DST ANNULUS PUMP UTILITY ARRANGEMENT 241-SY

TANK FARM
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APPENDIX C

IDENTIFICATION AND LOCATION OF DST PUMPS AND JUMPERS
THAT WOULD BE USED FOR EMERGENCY PUMPING
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rncfriY rnn,P
•nmP It

PnniP Pnn,P Pit Puo,P Flange to JnmPers install
I'mnPUse Cnrrrnlly FabD\VG

-
LimPerD\VG Comments

Loaaiiun PiI Lenglh Clearance• nottnn,of fank fortransfer
nsuNeu

2 4 1 `7 TA k R 0 Rt^ INw"W"o- I s n R r m 4 .^
Spare is 25 Ii P, 49'-01/8 long.

ProPerty N FA 23586.

TK • 101 OIA Transfer ?02P-TXI 48'-I I• II•2•91943 4'•5 3/32' 49'-9• Yes 11Q-72026 Mannfaeture S/N 9I-02I64
... _.. . . _ _. .

:sEyz••..::
y^e.cc...;̂ ^ • ^ /iN l i. (.h

:*?^•^<3>^''^::.:
010 Annnlns O en 46'2 1/2' II•14 -10413 4 8•-2 7/12' 46'•3 1/4•

a, w so at on

blanks II-I4 •I04I23

TK•I02 02A Transfer 65P-TX4 49'-0 I/2' II•2-46205 4'-5 5/32• 49'•9' Yes II•2-72026
,.:

: ^ .':':^Li^,.^.., 1-No, w/ilolatl9n, ,
0'^•'
3;:.".:i:e:.: 020 Annnlns O p en 46'2 1/2• H•I4-104130 9'•27/32' 46'-51/4' blanks II•14•104I28

TK•I03 03A Tranefer 202P-TX 1 49'•0 3/9' I1-2-91943 4•-4 23/32' 49'•9 3/e• No H•2•94863

No,w/isotation
w.
.^

i'„31:Y3^'^^^`i' 0-t6 Annntos O en 46'21/2• II-I4•104134 8'-27/32' 46'-51/4" blanke II•I4•104I28

TK-104 04A Transfer 64P-TX4 49'-01/2" I1•2-91943 4'-421/32• 49•.931/64 No II•2-94863
.. .,.:. ,.

^ ^ ,R:... No,w/isolation.
i

04D Annulns O p en 46'? 1/2" 11-14•10413 4 8'-2 7/32• 46•5 1/4• blanks II-2-104128

TK+I05 05A Transfer R4P-TX4/SW 49'•03/9• H-2-91943 4'-423/32• 49•931/64• No II•2•94863

'o
^:''x

No, w/isolation
kE'w.•'.:6,:>!3:Fy.: O3If Annnh,s O p en 46'2 1/2' 1I-14•I04114 8•-2 7/32' 46'-5 1/4• blanks H-14-I04128

2P-Tx I -%CF (2011 P) PnmP

installed 3/19/92. Spare 25 fIP.

Prop n FA 25592 M an, S/N 91•

TK-106 06A Transfer 2P•TxI-XCF 47'-0 3/R• 1I•2-91943 d'•4 23/32" 49'-9 1/8• No II-2-72026 02165

,j No, w/isolation
p$8 :1:.
:..,_bY'>.n:i:^: 06D Annnlns 0<n I6'2 1/2" II•14-I04114 fl'•2 7/12' 46'-5 1/4' blanks H•LA-1041?fl

TK•I07 07A Transfer O en 49'-0 3/8• I1-2-91943 4'-4 23/12' 49'-9 I/R' No 11•2•72026

Nnw/isolation

10714 Annnlns 0 en 46'2 1/2" II-14•104134 R••2 7/32' 46'-6 3/8' blanki II•14-I04128

• pum p Pit Clearanee is taken from face of flan e to bottom of cover block
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Pump
Pncility rum

1

p
Pum p Use Currentl ytPum p Len th fab DWG

I'°mp I'it Pump flange to lumpers inswll
J

8 • '
um cr DWG

p
Comments

Locziion pi Clcarancc• ankHottomnfl fortransfcr
Installed

241-AY Tank rarm ^k^^;TH^^^ J^^w

^g3yg{^y .W

apfi Cv.IYFQ . k F^imtTVlrl C^

33•_0" Spare is expected to be 49'-0

TK-101 OIA Transfer O p en plex/plnat 11-2-91943 4'-913/16" 49'-511/16" Yes 11-2-90725 7/8".

NO, w/isolation

0113 Annulus O p en 46'21/2" 11-14-104175 R'-97/4" 46'-411/16" blanks II-14-104129

NO, w/isolation

TK-102 0213 Annulus O p en 46'21/2• 1i-14-104135 8'-93/4" 46'-411/16" blanks H-14-104129

gJ
..

#

44'-7"

<:^.^",`,...,.....^ 02D Transfer 1-TX-XCp w/screen 1I-2-91947 9'-3 19/64" 44'-8 13/64" Yes H-2-90725
Spare run - in completed

11/29/89. Has Graphite
bearings. 30 HP. 160 GPM at

TK-103 03A Transfer 2P-AP-3 49'-0 3/8" I1-2-9I943 4'-9 25/64" 49'-5 23/32" Yes 11-2-90725 250'TDH
>x7^^;

NyS:
iS

NO, w/isolation
y .:

'^^^w^rs o3f3 Annutus O p en 46'2112" 11-14-I04115 8'-97/4" 46'-41I/I6" blanks 11-I4-I04129

TK-104 04A Transfer 4P-AP-3 49'-0 3/8" 11-2-91943 4'-9 27/32" 49'-5 21/32" Yes 11-2-90725
^k^' NO, w/isolanon

::;?+^: 0413 Annulus O p en 46' 2 1/2" t1-14-I04135 8'-9 3/4" 46'-4 11/16" blanks H-14-104129

TK-105 05A Transfer I P-AP-3 49'-0 3/8" 11-2-91943 4'-9 13/16" 49'-5 11/16" Yes 11-2-90725

NO, w/isolation

^

0513 Annulus O p en 46' 2 1/2" 11-14-104I35 8'-9 3/4" 46'-4 11/16" blanks 1I-14-104129

33'-0" Flex
IOGTK-

06A Transfcr 2P-AP-4 Float 11-2-91943 4'-9 53/64" 49'-5 43/64" Yes 11-2-90725
NO,w/isolation

0613 Annulus O p en 46' 2 1/2" H-14-104135 8'-9 3/4" 46'-4 11/16" blanks II-I4-104129

TK-107 07A ' fransfer U en 49'-O 3/8" H-2-91943 4-9 49/64" 49'-5 47/64" Yes 1I-2 -)0725
NO, w/isolation

0713 Annulus O en 46' 2 3/R" II-14-104135 8'-9 3/4" 46'-4 11/16" blanks II-14-104I29

'fK-108 08A ' I'ransfer O p en 49'-0 3/8" 1I-2-91943 4'-9 45/64" 49'-5 45/64" Yes 11-2-90725

NO. w/isolatian

OSIl Annulus O p en 46' 2 1/2" II-14-104135 8'-93/4" 46'-411116" blanks 11-14-104129

•• Pum p Pit Clearance is taken from face of flan g e to bottom of cover block
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Facility I'imtp ,
I ump Use

I n^nr ll
Carrcnlly

,
I ump Lcnglb fab D^VG

rmnp Pit
••

Pump Flange to

'

Jumpers install for

f
Jnm cr DWG

r
Comments

Locatinn 1'it Clcarancc rank6ottom of trans cr
I n slallc d

l P241 A W T

'̂+ ^ ^p^^

^ +^ e^N

,^.y^;; y .

^ 'ti

y,y^.

3^wix!^ 4 ww • :IY 7^a ^c^ltt^6^ L^R f ^bu^ :l [Y4 S1 1an arm- c :,q{ >tiL^t tJ:J:.Tw^f i:A4 . 5 ..

13011=fX4 ( Oil
' "

TK • IOI 01A Transfer Lubed
49 -0 3/8

11-2-91943 4'-5 21/32" 49'-5 15/32" Yes H-2-70445

No, w/isolation

01 D Annulus O p en 46'•2 1/2" 11-1 4-1 04 1 3 6 S'-3 25164" 45'-4 15/32" blanks 14-14-104130

No, tv/isolation

TK-102 0213 Annulus O en 46' 2 1/2" 1-1-14-104136 8'-3 27/64" 46'-4 13/64" blanks 11-14-104130

33'-0"

TK-103 03A Transfcr IP-TXI-XCR-I Flex Float 14-2-91943 4'-5 21/32" 49'-5 15/32" Yes 1-1-2-70445

No, tv/isolation

03fS Annulns O p en 46' 2 1/2" 11-14-104136 5'-3 3/16" 46'-4 7/16" blanks 1-I-14-104130

'I'K-104 04A ' Ransl'cr 31'=1'X I-XCIL-I 41'-0" H-2-91943 4'-5 55/64" 49'-5 45/64" Yes 11-2-70445

NO,tv/isolationIw^

01^::>:;>::a^ k̂>. 041i Annulus 0 en 46' 2 1/2" I-1-14-104136 S'-3 3/16" 45'-4 7/16" binnks 1-1-14-104130

33'0"

TK-105 05A Transfer 1P-TX1 FIexPloat 11-2-91943 4'-511/I6" 49'•57/16" Yes 11-2-70445

c^Q^^/^;,, . .,
x a tr

0513 l sA O en 46'2 1/2" 11-1 4-1 04 1 3G 8'-3 13/64" 46'-4 27/64"

No, tv/isolation

blanks I1•14-104130
nnu u p

TK-106 OGA Transfer I P-TX I-XCR•1 49'•0 3/8" I1-2-91943 4'-5 53/64" 49'-5 19/64" Yes I1-2-70445

No, w/isolation

°Z p l O 46' 2 1/2" 11-I4-104136 8'-3 3/16" 46'-4 7/16" blanks H-14-104130
s9a::;<sss„>w^a,$M::.'

^

OGB Annu us en

•• Pum p Pit Clearance is taken from lace oLllan e to bottom ofcover block
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Facility
Pump Pit Pump Use

Pump 1{ Currently Pump
Fab DWG

Pump Pit Pump,Flange to Jumpers Install
Jumper DWG Comments

Location Installed Lcngth Clearance ** Bottom ofTank for Transfcr

241-AY Tanlc Farm
o"t

No info
availiable on

TK - 101 01B Transfer F64GT Unknown 5'-10 5/8" 49'-O 1/8" Yes H-2-64421 this u

'......^ko-.>:.."..>r'n OlD Transfer 122P-10 47'-3 3/8" H-2-65054 5'-10 5/S" 48'-0 1/8" Tes H-2-64421

01F Annulus O en 46'-1 9/16" H-14-104137 8'-3 1/2" 46'-4 1/2" No H-14-104131

TK-102 02D Transfer 57P-TX-4/9PTX6 47'-3 3/8" H-2-93179 5'-10 5/8" 48'-0 1/8" Yes H-2-64421

02E Transfer PO621/PO622 Adjustable H-2-818494 5'-10 5/8" 48'-0 1/8" Yes H-2-818503 W-320 Project

PE1

02F Annulus 1 0pen 4G-1 9/1G' H-14-104137 8'-3 1/2" 4G-4 I/2" No H-14-104131

p Pit Clearance is taken from face of flange to bottom of cover blockPum
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facilir.'
Pump Pit Pump Use

Pump 8 Currently Pump
Fab DWG

Pump Pit
Pump Plange

to Bottom of
Jumpers Install for

Jumper DWG Comments
Location Installed Length Clearancc **

Tank
Transfer

241-AZ Tank Farm ^ ''^ ,̂ ^ . _ '. ^t, a ^ + ^w ° ,• e p •

TK- 101 01C Transfer 74-TX4/1P-TX5 47-3 3/S" H-2-93179 7'-2 49/64" 47'-I1 63/G4 Yes H-2-68427
No, w/isolation

^•^rsAm':Are OIP Annulus Open 46'-I 9/16" H-14-104138 8'-3 31/64" 46'-4 21/64" blanks H-14-104132

TK-102 02B Transfer 0 en 46'-1 9/:6" H-2-93179 7'-2 49/64" 47-11 63/64 1-1-2-68427
No, w/isolation

' ^^a[j'^;i.5^,

^^; 02r Annulus Open 46'-] 9/16" H-14-104138 8'-3 31/64" 464 21/64" blanks H-14-104132

** Pump Pit Clearance is taken from face of flange to bottom of cover block.
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Pump

Facility
Pump Pit Pump Use

Pum il
p

Currently
Pump

Fab DWG
Sparc Pump Pit

**

f'langc to
Jumpers

Tnstall for Jumper DWG Comments
Location Length Pump fl Clcarancc Bottom of

TransferInstalled Tank

yaF+w$ ^ c ?•'i:kY '6'"1^'f d
..

r•?i^ v.^"
I ^ ,

am •

. , ..y .
' ^ : ^

f^'. ^:241 -SY Tank Farm ^ .^ c
H-2-75352 &

TK - 101 OlA Riser 3A Transfer Open TBD H-2-06206 4'-5 11/16" 47'-6 9/16" No H-2-46215

; ^k bl
One of the spares is

^'k,.vLw:,5:4t>:`i^ai:% located in 400
:.i."<:?li.

:A:;. area(PI"IT), and the other

^ OIA Riser 2A Mixer N/A 48-1 1/8 II-2-821329 2 each 1/4" 50'-2 11/16' N/A N/A is in 2101M

OIB Annulus Open 46' 2 1/2" 1-1-14-104139 No 3'-3 3/16" 46'-4 13/16' No 1-I-14-104133

H-2-75352 &

TK-102 02A X-Site SY-02A-3 33' Plex Plo I-i-2-46205 IP-S I-102 4'-5 11/16" 47'-6 9/16" Yes 1-1-2-37782

^KM,1i 02B Annulus Open 46' 2 1/2" 1-I-14-104139 No S'-3 3/16" 46'-4 13/16' No H-14-104133

"

35 feet of the old pump

021; Tmnsfer 49-PTX-4 36'-8" ? No S'-415/16 45"-83/16 Yes H-2-37812 brokeoffintank

1-1-2-75352 &

TK-103 03A Transfer 116P-10 47'-0" 1-1-2-46206 No d'-5 11/16" 47'-6 9/16" No I-i-2-46215

03B Annulus Open 46' 2 1/2" H-14-104139 No 8'-3 3/16" 46'-4 13/16' No H-14-104133

** Pump Pit Clearance is taken from face of flange to bottom of cover block
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APPENDIX D

CROSS SECTION OF ANNULUS OF
DOUBLE-SHELL TANK

D-1



HNF-3484 Rev. 4

' CROSS-SECTION OF ANNULUS OF DOUBLE-SHELL TANK

!PRIMARY TANK• !SECONDARY TANi: : ------------

r 37.25 it I=37.5 ft =39.0 ft =40.0 ft

Rs=1.Oft

67 ft

a

PROBLEM: Calculate volume of liquid in annulus at various depths.

ASSUMPTIONS: Reference drawings H-2-37772, and H-2-37705 are accurate.

Insulating concrete absorbs no liquid. SY-101 is representative of all DSTs.

Volume can be approximated by dividing annulus space into relatively simple geometric

forms and•calculating the volume of those forms. •

Forms A & B are squat hollow cylinders where Volume = Pi height ( radiuso2 - radiusi2 ).

a=.1.75 fi from•. 0 to 8 inches above bottom; a 1.50 ft above 8 inches above bottom.

Rs2 = b2 + c2; or b = square root ( Rs2 - c2 )

Volumein5uianng concrete = Pi'height (radius2) = Pi(0.67)(37.25)2 = 2,908 ft3 =21,780 gal.

Volume per inch in annulus above 12 inches above bottom is constant at 380 gal/nch.

nsulatinq concrete
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APPENDIX E

PROPOSED ANNULUS EMERGENCY PUMPING TRANSFER ROUTES
TO DESIGNATED RECEIVER TANK
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APPENDIX E

The proposed route for emergency pumping of the annulus will be from the Annulus
Pump Pit through rigid/flex jumpers to an encased, below-grade pipeline to the Central
Pump Pit. The route would be jumpered through the central pump pit to the same route
used for transferring waste from the primary tank to the desigriated receiver tank as
outlined in Appendix B. The transfer pipelines from the Annulus Pump Pit to the Central
Pump Pit for all DST tanks are pipe-in-pipe or encased pipelines except for 241AY-101,
241-AY-102 and 241-AZ-102. The two tanks in AY farm have direct-buried, unencased
pipelines from the annulus pump pits to the central pump. Tank 241-AZ-102 also has a
direct-buried unencased pipeline from the annulus pump pit to the central pump pit.

TRANSFER ROUTES FROM 241-AN ANNULUS TO DESIGNATED RECEIVER
Tank 241-AP-10S

Tank 241-AN-101 Annulus Transfer Route to Designated Receiver Tank
241-AN-OIB Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-471
241-AN-01A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AN-101
p ri route listed in Appendix A.

Tank 241-AN-102 Annulus Transfer Route to Designated Receiver Tank

241-AN-02B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-472

241-AN-02A Central Pump Pit Nozzle E through Rigid/Flex Jumper to
nozzle A

Remaining route is the same as 241-AN-102
primary route listed in Appendix A.

Tank 241-AN-103 Annulus Transfer Route to Designated Receiver Tank

241-AN-03B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-473

241-AN-03A Central Pump Pit Nozzle E through Rigid/Flex Jumper to
nozzle A

Remaining route is the same as 241-AN-103
primary route listed in Appendix A.

Tank 241-AN-104 Annulus Transfer Route to Designated Receiver Tank

241-AN-04B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-474
241-AN-04A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AN-104
primary route listed in Appendix A.
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TRANSFER ROUTES FROM 241-AN ANNULUS TO DESIGNATED RECEIVER
Tank 241-AP-108

Tank 241-AN-105 Annulus Transfer Route to Designated Receiver Tank
241-AN-05B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-475
241-AN-05A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AN-105
primary route listed in Appendix A.

Tank 241-AN-106 Annulus Transfer Route to Designated Receiver Tank
241-AN-06B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-476
241-AN-O6A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AN-106
rimar route listed in Appendix A.

Tank 241-AN-107 Annulus Transfer Route to Designated Receiver Tank
241-AN-07B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-477
241-AN-07A Central Pump Pit Nozzle E through Riggid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AN-107
primary rou te listedin Appendix A.

TRANSFER ROiJTES FROM 241-AP ANNULUS TO DESIGNATED RECEIVER
TANK 241-AP-108

Tank 241-AP-101 Annulus Transfer Route to Designated Receiver Tank
241-AP-O1B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-811
241-AP-OI A Central Pump Pit Nozzle C through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AP-101
primary route listed in Appendix A.

Tank 241-AP-102 Annulus Transfer Route to Designated Receiver Tank

241-AP-02B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-812

241-AP-02A Central Pump Pit Nozzle C through Rigid/Flex Jumper to
nozzle A

Remaining route is the same as 241-AP-102
rimary route listed in Appendix A.
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TRANSFER ROUTES FROM 241-AP ANNULUS TO DESIGNATED RECEIVER
TANK 241-AP-108

Tank 241-AP-103 Annulus Transfer Route to Designated Receiver Tank
241-AP-03B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-813
241-AP-03A Central Pump Pit Nozzle C through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AP-103
primary route listed in Appendix A.

Tank 241-AP-104 Annulus Transfer Route to Designated Receiver Tank
241-AP-04B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-814
241-AP-04A Central Pump Pit Nozzle C through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AP-104
primary route listed in Appendix A.

Tank 241-AP-105 Annulus Transfer Route to Designated Receiver Tank
241-AP-05B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-815
241-AP-05A Central Pump Pit Nozzle C through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AP-105
rimar route listed in Appendix A.

Tank 241-AP-106 Annulus Transfer Route to Designated Receiver Tank
241-AP-06B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-816
241-AP-06A Central Pump Pit Nozzle C through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AP-106
primary route listed in Appendix A.

Tank 241-AP-107 Annulus.Transfer Route to Designated Receiver Tank

241-AP-07B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-817

241-AP-07A Central Pump Pit Nozzle C through Rigid/Flex Jumper to
nozzle A -

Remaining route is the same as 241-AP-107
primary route listed in Appendix A.

Tank 241-AP-108 Annulus Transfer Route to Alternate Receiver Tank

241 -AP-08B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-818

241-AP-08A Central Pump Pit Nozzle C through Rigid/Flex Jumper to
nozzle A

Remaining route is the same as 241-AP-108
ri mary ro ute listed in Appendix A.
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TRANSFER ROUTES FROM 241-AW ANNULUS TO DESIGNATED
RECEIVER TANK 241-AP-108

Tank 241-AW-101 Annulus Transfer Route to Designated Receiver Tank
241-AW-01B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-471
241-AW-01A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AW-101
rimar route listed in Appendix A.

Tank 241-AW-102 Annulus Transfer Route to Designated Receiver Tank
241-AW 02B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-472
241-AW-02A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle V to line SN 609
Remaining route is the same as 241-AW-102
primary route listed in Appendix A.

Tank 241-AW-103 Annulus Transfer Route to Designated Receiver Tank
241-AW-03B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-473
241-AW-03A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AW-103
primary route listed in Appendix A.

Tank 241-AW-104 Annulus Transfer Route to Designated Receiver Tank
241-AW-04B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-474
241 -AW-04A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AW-104
primary route listed in Appendix A.

Tank 241-AW-105 Annulus Transfer Route to Designated Receiver Tank
241-AW 05B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW 475
241-AW-05A Central Pump Pit Nozzle E through Rigid/Flex Jumper to

nozzle A
Remaining route is the same as 241-AW-105
primary route listed in Appendix A.

Tank 241-AW-106 Annulus Transfer Route to Designated Receiver Tank

241-AW-06B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-476

241 -AW-06A Central Pump Pit Nozzle E through Rigid/Flex Jumper to
nozzle A

Remaining route is the same as 241-AW-106
primary route listed in Appendix A.
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TRANSFER ROUTES from 241-AY ANNULUS TO DESIGNATED RECEIVER

Tank 241-AP-108
Tank 241-AY101 Annulus Transfer Route to Designated Receiver Tank

241-AY-01F Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle to Line PW-4531

241-AY-O1A Central Pump Pit Nozzle U10 through Rigid/Flex Jumper to
nozzle U12 to Line SL-505

241-AY-01D Nozzle U3 through Rigid/Flex Jumper to

Nozzle U2 to line SL-504

Remaining route is the same as 241-AY-101

rimar route listed in Appendix A.

Tank 241-AY-102 Annulus Transfer Route to Designated Receiver Tank

241-AY-02F Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle to Line PW-4532

241-AY-02A Central Pump Pit Nozzle U10 through Rigid/Flex Jumper to

Nozzle U3 to line SL-503

Remaining route is the same as 241-AY-102

primary route listed in Appendix A.

TRANSFER ROUTES from 241-AZ ANNULUS TO DESIGNATED RECEIVER

Tank 241-AP-108

Tank 241-AZ-101 Annulu s Transfe r Route to Design ated Receiver Tank

I
241-AZ-O1F Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle to Line PW-4623

241-AZ-01A Central Pump Pit Nozzle U3 through Rigid/Flex Jumper to

Nozzle U10 to Line SL-501

241-AZ-02A Central Pump Pit Nozzle U11 through Rigid/Flex Jumper to
Nozzle U10 to line SL-500

241-AX-A Valve Pit Nozzle L5 through Rigid/Flex Jumper to

Nozzle Llto Line SN-201/214

Remaining route is the same as 241-AZ-101
m^rar rroafo lictaA in AnnnnAier A

Tanl. 241-AZ-102 Annulus Transfer Route to Desi gnated Receiver Tank

241-AZ-02F Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle Ul to Line PW-4609

241-AZ-02A Central Pump Pit Nozzle U11 through Rigid/Flex Jumper to

Nozzle U10 to line SL-500

241-AX-A Valve Pit Nozzle L5 through Rigid/Flex Jumper to

Nozzle Ll to Line SN-201/214

Remaining route is the same as 241-AL.-1UL

primary route listed in Appendix A.
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TRANSFER ROUTES FROM 241-SY ANNULUS TO DESIGNATED RECEIVER

TANK 241-AP-108

Tank 241-SY-101 Annulus Transfer Route to Designated Receiver Tank

241-SY-01B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW -478

241-SY-01A Central Pump Pit Nozzle E through Rigid/Flex Jumper to
nozzle A to Line SN-278

241-SY-B Valve Pit Nozzle R16 through Rigid/Flex jumper to
Nozzle R19 to line SN-280

241-SY-A Valve Pit Nozzle L19 through Rigid/Flex jumper to
Nozzle L16 via H to Line 277

241-SY-02A Pump Pit Nozzle A through Rigid/Flex Jumper to
Nozzle G into Tank 241-SY-102

Waste would then be pumped from 241-

SY-102 to 241-AP-108 per Appendix A

rnute.

Tank 241-SY-102 Annulus Transfer Route to Designated Receiver Tank

241-SY-02B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper

to Nozzle A to Line PW-475

241-SY-02A Central Pump Pit Nozzle E through Rigid/Flex Jumper to
nozzle A to Line SN-277

241-SY-A Valve Pit Nozzle L16 through Rigid/Flex jumper to
nozzle I via Overground Line to Pre-

fabricated Pump Pit

Pre-Fabricated Pump Pit Overground line nozzle through rigid
jumper to nozzle in riser-007 into Tank

241-SY-10 1

Waste would then be pumped from 241-

I
SY-101 to 241-AP-108 per Appendix A
rnute

Tank 241-SY-103 Annulus Transfer Route to Desi gnated Receiver Tank

241-SY 03B Annulus Pump Pit Transfer Pumps through Rigid/Flex Jumper
to Nozzle A to Line PW-479

241-SY-03A Central Pump Pit Nozzle E through Rigid/Flex Jumper to
nozzle A to line SN-279

241-SY-B Valve Pit Nozzle R14 through Rigid/Flex jumper to _

Nozzle R19 to line SN-280

241-SY-A Valve Pit Nozzle L19 through Rigid/Flex jumper to

Nozzle L16 via H to line SN-277

241-SY-02A Central Pump Pit Nozzle A through Rigid jumper to Nozzle

G into Tank 241-SY-102

Waste would then be pumped from 241-
SY-102 to 241-AP-108 per Appendix A
route.
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Annulus Pumping Riser Availability

-Annulus'Pum P1t'
241-AN-01B 12 inch

241-AN-02B 12 inch
241-AN-03B 12 inch

241-AN-04B 12 inch

241-AN-05B 12 inch

241-AN-06B 12 inch

241-AN-07B 12 inch

241-AP-01B 12 inch

241-AP-02B 12 inch

241-AP-03B 12 inch

241-AP-04B 12 inch

241-AP-05B 12 inch
241-AP-06B 12 inch

241-AP-07B 12 inch

241-AP-OSB 12 inch

241-AW-O1B 12 inch

241-AW-02B 12 inch
241-AW-03B 12 inch

241-AW-04B 12 inch

241-AW-05B 12 inch

241-AW-06B 12 inch

241-AY-01F 12 inch
241-AY-02F 12 inch

241-AZ-01F 12 inch

241-AZ-02F 12 inch

241-SY-01B 12 inch

241-SY-02B 12 inch
241-SY-03B 12 inch
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APPENDIX F

APPLICABLE ANNULUS EQUIPMENT
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APPENDIX F

FLEX JUMPERS FOR ANNULUS PUMPING
Fx r!*.^-.t a h E

^ .
r. x^ 1 i

^^rdaFV^ n^

e /4 ^

Qua^httty
> 1 w'V.3 ^ tJ ^. +. .,^"y..

^i" ocatton °^ 4^
^

^
t

^^t g j^ r ,^den ^' X . Y M T:'...,...u.:r .m.. . 3` "-...^6 -.c .. .. .. r.r:. . . Rs:.y .. ?-. .. +v. . .. F,.._.
9900-4254-2001 H-2-92058 SH. 1 3 2101-M:

(599325 ) E-B-P-G03C/G05C/G05D
9900-4254-2002 H-2-92058 SH.5 2 2101-M: E-B-P-F06A

(599326)
9900-4254-2003 H-2-92058 SH. 9 1 2101-M: E-B-P-F06C

(599327 )

ANNULUS PUMPING EQUIPMENT
`rStora eocatton

Components for 2 Complete Jumpers Trailer HO-64-07008
4 Submersible Pumps Trailer HO-64-07008
2 Reciprocating Pumps Trailer HO-64-07008

Components for Pump Assemblies Trailer HO-64-07008
Skid for Air and Electrical Trailer HO-64-07008
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